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Abstract

Background and purpose Providing physical health and mental health training promotion is necessary for a
sustainable change in attitude and lifestyle of diabetic patients. The present study was conducted with the aim of
comparing the effect of physical health training and psychological training of the theory of reasoned action (TRA)
model on the life quality of patients with type 2 diabetes.

Methods This experimental study was conducted in 2022 with two intervention groups and one control group
consisting of 129 patients with type 2 diabetes who were referred to Imam Khomeini Hospital in Tehran. Over the
course of one month, each individual in intervention group 1 received 15 text messages focusing on physical health,
while intervention group 2 received 15 psychological text messages related to the TRA. The control group did not
receive any text messages during this period. The data collection tool used was the "Audit of Diabetes-Dependent
Quality of Life (ADDQol)" questionnaire, which was completed by the participants before and after the intervention.
The data were analyzed using SPSS version 16 software at a statistical significance level of 0.05.

Results In the intervention-1 group, the average life quality score was 8.51 units (P<0.001), while in the
intervention-2 group, it was 19.25 units (P<0.001) higher than the control group. The psychological training group
had a 17.62 units (P <0.05) lower average fasting blood sugar (FBS) and a 10.74 units (P<0.001) higher average quality
of life compared to the physical training group.

Conclusion The results of this study showed that the effectiveness of psychological training of the TRA model
in improving life quality and reducing FBS in patients with diabetes is greater than physical health training. It is
suggested that policy makers and health managers base future plans on physical health promotion training along
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with TRA model mental health training for the development of education in patients with diabetes. Specialists and
healthcare workers can also act to improve personal health characteristics, especially those related to reducing FBS
and increasing the quality of life of patients with diabetes, by using training through mobile phone text messages,

particularly with psychological content TRA based.

Keywords Diabetes, Training, Physical health, Reasoned action, Quality of life

Introduction

Diabetes is one of the chronic diseases that cause sig-
nificant mortality worldwide [1]. This disease is a poten-
tially debilitating disorder and it has become the fastest
growing chronic disease in the world, affecting more
than 300 million people worldwide, including Iran [2,
3]. In Tehran, 5-6% of people aged 3-69 and in Iran,
12% of adults and 14-23% of people over 30 years old
have diabetes [3]. Lack of blood sugar control, in addi-
tion to physical complications, can cause negative atti-
tudes, mental pressure, and reduce the quality of life of
sufferers [4, 5]. The extent to which a person believes in
their abilities to deal with certain situations is related to
the quality of their health-related lifestyle [6, 7]. There-
fore, the quality of life is considered a main issue in the
care and promotion of the health of patients, including
those with diabetes [8]. Diabetic quality of life refers to
the perception and feeling of diabetic patients about their
needs, desires, and satisfaction from their whole life [9].
In such a way that the low quality of life in them causes
mental exhaustion, work quitting, decreased productiv-
ity, psychological problems such as depression, anxiety,
and decreased physical performance [10, 11].

Proper training in terms of physical health and improv-
ing mental health will cause lasting changes in the atti-
tude and performance of people and eventually change
their way of life [12]. Most people with diabetes do not
have a good level of quality of life during their illness due
to the lack of sufficient knowledge of the complications
and consequences of the disease [13]; therefore, the edu-
cation process is one of the basic needs of these patients
[14, 15]. Despite all the benefits of education, what mat-
ters is the development of new, low-cost and accessible
methods such as mobile phone text messages to educate
patients with diabetes and check their effectiveness [16,
17] in order to be able to save the resources of the health
sector effectively [18]. This service provides the possibil-
ity of sending instant and direct messages to people at any
time and place [19] and does not have the limitations of
social networks (smartphones, internet, etc.) [20]. Stud-
ies have shown that sending text messages as a medium
for patient education along with conventional treatment
not only improves FBS control [21], but also has a posi-
tive effect on raising awareness, changing behavior, qual-
ity of life, and other aspects of self-care [22, 23].

On the other hand, due to the connection between
body and mind, the natural and pathological physical

changes of patients with diabetes can lead to debilitating
psychological symptoms [24], which is the basis of creat-
ing or intensifying disorders such as depression, anxiety,
fear, injuries, and cognitive distortions of people toward
themselves and their surroundings [25, 26]. Therefore, in
the case of correct psychological training and a health-
promoting lifestyle for these patients, such problems can
be reduced to a large extent [27, 28]. In this regard, the
study of Eyni et al. (2020) showed that most people with
diabetes have a low level of psychological well-being, and
training patients has been able to play an important role
in empowering and improving their quality of life [29].
Researchers believe that the effectiveness of theory-based
interventions is often greater when providing the neces-
sary tools and information on how to teach and evalu-
ate [30, 31]. One of the theories that can be used in the
mental health education program for patients with dia-
betes is the theory of reasoned action (TRA) [32]. This
theory demonstrates that most behaviors of a person are
under their voluntary control, and therefore, can be pre-
dicted based on the intention of the behavior [33]. TRA
assumes that people are usually rational and consider all
aspects of behavior before deciding whether to do it [34,
35]. Researchers consider the TRA a model to improve
the compliance of patients with diabetes in managing
this disease in order to achieve therapeutic effectiveness
[36]. This theory has the advantage of other behavioral
theories and has been widely used in studies to predict
and explain the tendency to act and the actual behavior
of patients with diabetes [37]. In this regard, St. Quinton
(2022) conducted a psychological study that aimed to
use the approach of TRA and understand patients with
diabetes self-management behaviors. The study reported
that willingness to comply with diet and blood sugar
monitoring are significantly related to instrumental atti-
tude, command norm, and individual capacity [38]. The
conducted studies indicate the usefulness of training,
but so far, no independent research has been conducted
regarding the comparative effect of general physical
health training on psychological training and on people
with diabetes. In the present research, the psychologi-
cal training of patients with diabetes based on the TRA
was investigated. This training included messages that
affected the dimensions of their voluntary and percep-
tive behavior in relation to the type of the disease and
the surrounding environment. The training was com-
pared with the training of the individual’s physical health,
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performance, and effect. The impact of these two types of
training on the quality of life of patients with type 2 dia-
betes, referred to the Diabetes Center of Imam Khomeini
Hospital in Tehran, was also examined. The goal was to
analyze the data and adopt appropriate educational poli-
cies regarding the use of the type and method of more
effective training to improve the quality of life, reduce
FBS, and boost morale in these patients.

Methods

Objective

The objective of this study was to determine the effective-
ness of SMS training related to physical health issues and
psychological training of the TRA model on the quality
of life of people with type 2 diabetes referred to the Dia-
betes Center of Imam Khomeini Hospital in Tehran.

Study design

This experimental study was conducted with two inter-
vention groups and a control group to compare the
effects of physical health training and psychological train-
ing of the TRA model using text messages on the quality
of life of patients with type 2 diabetes referred to the Dia-
betes Center of Imam Khomeini Hospital in Tehran.

Study population

The study population consisted of all patients with type
2 diabetes, except women with a history of gestational
diabetes, referred to Imam Khomeini Hospital in Tehran.
Inclusion criteria were at least 6 months from the diag-
nosis of the disease, being between the ages of 20 and 65,
willing to participate in the research, being under medi-
cal treatments (pills, insulin injections or both), being lit-
erate, having a simple mobile phone used by oneself or
a family member to receive text messages, and knowing
how to use it. The exclusion criteria included suffering
from documented cognitive disorders that may prevent
understanding of the intervention or questionnaire, hav-
ing uncontrolled high blood pressure (=180/110 mmHg),
suffering from sensory disorders such as hearing impair-
ment and visual impairment, the occurrence of medical
problems related to acute or chronic diabetes complica-
tions, presence of major difficulties in the patient’s activi-
ties of daily living (ADLs), simultaneous suffering from
another underlying disease, and the patient’s unwilling-
ness to continue the research in any of the stages of the
study. In order to take a sample for this research, first,
with the coordination of Tehran University’s Research
and Technology Affairs Department, a request for per-
mission to conduct the study and relevant documents
was submitted to the Vice President of Academic Affairs
of Tehran Imam Khomeini Hospital Complex. After
obtaining the permission, the list of all patients and their
medical documents from the diabetes department of the
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hospital from April 2022 to March 2023 were received
from the admission department of this hospital. After a
comprehensive review of the obtained information, the
patients who met the criteria were selected. Then, by
making phone calls to each of the patients and explaining
how to conduct the research process, a list of people who
were willing to participate in the study was prepared. To
determine the sample size in this research, the following
formula was used with a confidence level of 95% and a
test power of 90%:

(Z17(1/2+Z1—3)2 (6:%+05%)

N = \
(1—p2)°

Based on this, the number of samples required in each
of the three study groups was estimated to be 43 peo-
ple. Then, the samples were randomly divided into two
intervention groups and one control group, totaling 129
people. The research process was completed by obtain-
ing the informed consent of the patients and ensuring
the confidentiality of the received information. To recruit
participants for this study, we fully explained the entire
research process to them, including how to receive text
messages and complete the questionnaire before and
after the intervention. This ensured their full satisfaction
and eliminated the possibility of blinding the research
samples. However, it was not possible to blind the
researchers to ensure that participants received the SMS
and answered their questions. To minimize bias, random
sampling was conducted using the method of generating
random numbers in Excel. None of the participants were
aware of which group they were assigned to (intervention
or control). All participants were instructed to complete
the questionnaire honestly. The researchers also collected
and analyzed the data at every stage of the research in
accordance with research ethics.

Variables
In this study, demographic information including age
(20 to 40 years, 41 to 55 years, and 56 to 65 years), gen-
der (male or female), level of education (under diploma,
diploma and postgraduate diploma, bachelor and above),
job status (employed, unemployed), duration of dis-
ease diagnosis (under 5 years, 5 years and above), type
of medical treatment (pills, insulin injection, both), and
family history of diabetes were collected. The levels of
fasting blood sugar (FBS) and glycosylated hemoglo-
bin (HbA1C) of each person, which indicate the clinical
effects of proper training, were collected and recorded
from the patients.

The data collection tool in this study was the dia-
betes-dependent quality of life questionnaire, created
by Bradley et al. 1999 [39], and is known as “Audit of
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Diabetes-Dependent Quality of Life (ADDQoL)” This
questionnaire shows how important each aspect of life is
for the quality of life of diabetic patients and how diabe-
tes affects those aspects. The ADDQoL questionnaire has
19 items and is designed for people’s perception of the
impact of diabetes on the quality of life of sufferers. Each
question consists of 2 parts. The scoring method is as fol-
lows: in the first part of each question, the impact of dia-
betes on people’s lives is scored from 1 to 5 (much better
or more, to worse or less), except for question 17, which
is scored reversely. In the second part of the question, the
degree of importance of each item is scored on a scale of
1 to 4 (completely unimportant to very important). For
normalization and comparability of the raw quality of
life score, the rank of each person’s effect is multiplied
by its importance rank [41]. Thus, the final score of this
tool measures the quality of life of patients with diabe-
tes. As the Cronbach’s alpha (85%) shows, there is good
internal reliability. Factor analysis and Cronbach’s alpha
coefficient support the integration of items in one scale
[39]. This tool is designed for both insulin-dependent
and non-insulin-dependent diabetics. The validity of
this questionnaire has been examined by Darvishpoor
Kakhaki et al. 2005 [40]. Cronbach’s alpha coefficient of
0.91 in this research indicates good and acceptable inter-
nal consistency of this scale. Also, in order to check the
reliability of the scale, the questionnaire was re-admin-
istered to the same patients with an interval of 5 weeks.
The retest coefficient was 0.69 and the significance level
was 0.001. In general, the results show that this question-
naire is a suitable tool for investigating the quality of life
of patients with diabetes in Iran [40].

Data gathering
The research samples were randomly selected from
patients with type 2 diabetes referred to the diabetes
department of Imam Hospital based on the inclusion
criteria. They were placed in two intervention groups
and one control group. First, the purpose of the study
was explained to the patients by the interviewer, who
was an experienced nursing expert. They were asked to
follow ethical standards when answering the questions.
The average time allotted to each patient to complete the
questionnaire was about 20 min. Then the patients signed
the informed consent form. Demographic questions, FBS
and HbAI1C of each person were recorded before the
intervention, and the diabetes-related quality of life ques-
tionnaire was also administered to each affected person
in all groups by phone and, according to the relevant pro-
tocol, was completed.

Then, the training process was carried out for 2 inter-
vention groups for one month in such a way that the first
intervention group (Intervention-1) only received text
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messages with physical health content every other day.
These text messages included:

— Adbhering to a proper and sufficient diet includes
using all kinds of legumes such as beans, lentils,
chickpeas, cobs, and mung beans as rich sources of
fiber in the diet plan at least 2 times a week. It also
involves using liquid oil instead of solid oil, limiting
salt consumption, steaming, grilling, and roasting
food instead of frying, and limiting fat consumption.

— Preparing a regular meal plan (adjusting the diet
in the form of 4 to 5 regular meals a day, such as
breakfast, snack, lunch, evening meal, and dinner).

— Performing beneficial sport activities at certain
time intervals (thirty minutes of exercise a day, for
five days a week in the open environment such as
walking, swimming, cycling, and running; warming
up the body before starting exercise and also
eating a simple snack to keep the blood sugar level
appropriate).

— Taking timely and appropriate medicine: Regular
timing of medication intake is important. If you
forget to take the medication, take it as soon as you
remember. However, if it is time to take the next
dose of medication, only take the same amount of
medication.

— Observing personal hygiene and regular skincare
is important for maintaining good physical health.
This includes washing regularly and taking care of
the skin, nails, and feet. It is also crucial to take every
small wound on the body seriously and to promptly
treat any injuries or wounds.

— Visiting the doctor regularly (performing blood and
urine tests prescribed by the attending physician
periodically, visiting the doctor at specified times to
control the health status).

The draft of the initial content of these text messages was
prepared by the researcher and then it was revised and
corrected with the help of experienced medical education
professors and diabetes education experts.

The second intervention group (Intervention-2)
received only text messages with psychological content
based on the TRA every other day; with the argument
that according to this theory, most of the behaviors of
these patients were under their voluntary control, and
they often acted based on their perception of how others
thought of the behavior [32, 37]. The messages prepared
in this direction included:

— Accepting responsibility to the extent possible (Only
tasks that are necessary and within one’s capacity
should be done. Avoid accepting tasks for which one
is not responsible and that do not need to be done).
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— Having enough sleep to improve body function
(Dedicating 8 h of sleep every night for proper brain
function, improving mood, and also the body’s ability
to deal with daily stress).

— Controlling anger (When you feel angry, it is better
to sit down, calm your breathing, and speak softly.
This does not mean that the anger has stopped;
rather, it shows that you are taking care of it).

— Calming the mind by regularly planning life affairs
(Many of the problems in patients’ lives today can be
fixed and only require a simple action plan. Writing a
daily life plan, like a list of what is needed, helps you
know how to coordinate them; so, the mind will be
calmer).

— Being bold in doing things and accepting mistakes.
Don't blame yourself too much if problems arise for
which you were partly responsible; rather, always
be responsible and boldly seek to find a way to
compensate for them to the best of your ability.

— Reducing stress levels by changing habits (The most
powerful way to reduce stress levels is to change the
way of thinking from negative and illogical self-
talk. So, you should think more rationally; because
humans perform the most important operations of
relief and relaxation in their minds).

— Do not compare yourself with others. If you
imagine that there is a huge difference between your
performance and achievements compared to those
with whom you compare yourself, the thought comes
to your mind that you are not an effective person.

— To accept the disease and follow the treatment
(Accepting the disease enables you to have a correct
understanding of the treatment process and to follow
it with commitment).

— To hope for the future (You are the person you were
before you were diagnosed with diabetes. So, hope
for the future and continue doing the things you
enjoy so you can live with your disease).

— To improve individual self-confidence, one should
not impose rules that are too rigid for oneself, as it
can destroy self-confidence. Instead, it is advisable to
start by setting small attainable goals and gradually
increase one’s tolerance.

These text messages were prepared and used with the
help of the present research team (nursing education
expert, medical education expert, and psychiatric nursing
expert) and with the help of a psychology professor.

All text messages were prepared tailored to the needs
of patients with type 2 diabetes. The proposed text of
the text messages for mass sending, in terms of mes-
sage frequency and format, was given to the information
technology expert. After checking and applying the nec-
essary corrections, the final text was compiled and used.
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In this way, the maximum number of characters in each
SMS was 160. The format of the messages was as follows:
“Dear participant” + “message text” + “statement of rea-
son”. During the intervention period, no SMS was sent to
the third group (control group).

Thus, during this study, each person in intervention-1
received 15 text messages related to physical health train-
ing, and intervention-2 received 15 other text messages
regarding their psychological training. During the men-
tioned period of time, to ensure the receipt of the sent
SMS, the researcher made random phone calls to some
patients and followed up on their training process. The
phone number of the researcher was also provided to
all patients so that if any of them needed further expla-
nation about the submitted materials during the study,
they could contact her and fully understand the relevant
concepts. Then, one month later, the patients were given
the opportunity to apply the sent messages in their daily
lives. After the mentioned period, the ADDQoL ques-
tionnaire was completed and collected again by phone,
following the relevant protocol. The scores obtained by
each person were recorded based on the points specified
in the questionnaire. Additionally, the levels of FBS and
HbA1C of each sample were collected and recorded from
the patients after the intervention.

Statistical analysis

The Chi-square test was used to check the distribution of
samples in the intervention and control groups. To find
the relationship between the quality-of-life scale and
demographic variables, independent t-tests and one-
way analysis of variance were used. To check the aver-
age scores of the questionnaire, the amounts of FBS and
HbA1C among the groups, the independent t-test was
used, and within the groups, the paired t-test was used.
A P-value of <0.05 was considered significant for all tests.
The analysis was conducted using SPSS software version
16.

Results
The number of research samples in this study was 129
people, whose age range was between 20 and 65 years.
The samples’ information is as follows: age range of 41
to 55 years (41.08%), male (52.71%), have a diploma
and post-diploma education level (45.74%), unem-
ployed (69.77%), duration of illness was less than 5 years
(57.36%), used oral medications (62.02%), and had a fam-
ily history of diabetes (69.77%). The demographic infor-
mation of each group is presented separately in Table 1.
Examining the distribution of samples using the chi-
square test showed that the samples were equally dis-
tributed in the categories of each demographic variable
in the control and intervention groups. The findings indi-
cate that in the research samples in the pre-test, there
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Table 1 Distribution of absolute and relative frequency of demographic information in three groups
Demographic variables Control Intervention-1 Intervention-2 Total
Num % Num % Num % Num %
N=43 N=43 N=43 N=129
Age (years old) 20-40 12 2791 13 30.23 10 23.25 35 2713
41-55 18 41.86 16 37.21 19 4419 53 41.08
56-65 13 30.23 14 32.56 14 32.56 41 31.79
Gender Man 23 5349 24 55.81 21 48.84 68 5271
Woman 20 46.51 19 44.18 22 51.16 61 47.29
Education Under Diploma 11 25.58 12 2791 13 30.23 36 2791
Diploma & Post-dip. 21 48.84 18 41.86 20 4651 59 4573
Bachelor's & Above 1 25.58 13 30.23 10 23.26 34 26.35
Job Employed 12 2791 1 25.58 16 37.21 39 30.23
Unemployed 31 72.09 32 7442 27 62.79 90 69.77
Duration of illness (years) <5 26 6047 23 5349 25 58.14 74 57.36
>5 17 33.54 20 46.51 18 41.86 55 42.64
Treatment Oral 28 65.12 27 62.79 25 58.14 80 62.02
Inject 13 30.23 12 2791 17 39.53 42 32.56
Both 2 4.65 4 930 1 233 7 542
Family history Yes 29 6744 30 69.77 31 72.09 90 69.77
No 14 32.56 13 30.23 12 2791 39 30.23

Table 2 Evaluation of the overall effect of the intervention (before and after) with paired t-test

Paired Differences

95% Confidence Interval of the
Difference

Total mean+Std. Deviation  Mean Difference  Std. Deviation  Std. Error Mean  Lower Upper
Pair 1 FBS Before  177.48+38.60
After 168.31+39.22 9.16279 11.64500 1.02529 7.13409 11.19149
Pair2 HbA1C Before  9.02+0.88
After  895+0.87 0.07085 0.12859 0.01132 0.04845 0.09326
Pair3 Quality of Life  Before 74.03+10.05
After  8432+11.87 -10.28682 9.73572 0.85718 -11.98290 -8.59074

was no significant relationship between the quality of
life and the demographic variables of gender and family
history of disease (P>0.05); however, employed people
and people who had diabetes for less than 5 years had
a higher average quality of life score than unemployed
people and those who had been diagnosed with diabetes
for more than 5 years (P<0.05). The results showed that
with increasing age, the average score of quality of life in
patients decreased. Additionally, with increasing edu-
cation level, the average score of quality of life also sig-
nificantly increased (P<0.05). When examining the type
of treatment variable, it was found that individuals who
used oral drugs for their treatment had a higher quality of
life score compared to those who injected insulin. How-
ever, no significant difference was observed between the
oral and injectable use of the drug when compared to the
combination.

The overall study of the effect of training before and
after the intervention using the paired t-test showed the
effect of training on FBS with an average value of 9.16
and HbA1C with an average value of 0.70 and a quality

of life with a significant average value of 10.28 (Table 2).
This means that, in general, educational interventions
have been able to reduce FBS and HbA1C in patients and
increase their quality of life.

In order to explain the objectives of this study regard-
ing the effects of each of the interventions separately
compared to the control group, an independent t-test was
used. The results showed that the average level of FBS,
HbA1C, and quality of life in the patients of both inter-
vention and control groups were not significantly differ-
ent before the intervention. After the intervention, as can
be seen in Table 3, based on the significance of Levene’s
test to check the assumption of equality of variances in
this study, it was determined that after physical health
training in the physical health training group (interven-
tion-1), the amount of FBS and HbA1C compared to the
control group had no significant differences. But accord-
ing to the significance value of Levene’s test in the qual-
ity-of-life scale, including the significance value of 0.09 in
the assumption of equality of variances, the significance
value for the t-test statistic is less than 0.001. Therefore,
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Table 3 Examining the mean of the groups using the independent t-test

Control Intervention-1 Intervention-2
Mean + Std. Mean + Std. Sign.value  Sign. Mean  Mean +Std. Sign. value Sign. Mean
Deviation Deviation of Levene’s  value of Diff. Deviation of Levene’s value of Diff.
test t-test test t-test
FBS Before 175.30+36.70 181.83+37.94 1753044154
After 174.62+36.40 173.97+3848 0.586 0.936 0.65 156.34+40.77 0.285 0.030 18.27
HbA1C Before 894+0.84 9.12+0.85 9.00+0.96
After 893+0.84 9.03+0.82 0.603 0.572 -0.10 8.88+0.96 0.168 0.805 0.048
Quality of Before 7495+11.25 74.18+10.02 7297+8.88
Life After 75.06+10.87 83.58+7.44 0.090 <0.001 -8.51 94.32+8.08 0.164 <0.001 -19.25

Table 4 Comparison of intervention-1 with intervention-2 using
an independent t-test (checking the assumption of equality of
variances)

Levene’s test Equality of means test
F-test Sign. T-test Sign. Mean
statistic = amount statistic = amount Diff.
FBS 0.287 0.594 2.060 0.040 17.620
HbA1C  1.090 0.299 0.770 0438 0.150
Quality  0.060 0.800 -6.400 <0.001 -10.740
of Life

the average score of the quality of life in both the inter-
vention-1 group and the control group has a significant
difference, and in the physical health training group, it is
8.51 units higher than the control group.

According to the significance value of Levene’s test to
check the assumption of equality of variances in the psy-
chological training of patients based on the TRA (inter-
vention-2), it was determined that the mean of HbA1C
in this group did not have any significant difference com-
pared to the control group. On the other hand, the inclu-
sion of a significant value of FBS of 0.285 and a significant
value for the t-test statistic, which is equal to 0.03, indi-
cates that the equality of the average FBS in the control
group and the intervention-2 group is rejected, but in
the intervention-2 group was equal to 18.27 units and
had a greater effect than the control group in reducing
FBS. According to the significance value of Levene’s test
to check the assumption of equality of variances in the
quality-of-life scale, with a significance value of 0.164, it
is observed that the significance value for the t-test sta-
tistic is less than 0.001. This indicates the presence of a
significant difference between the control group and the
intervention-2 group. Specifically, the average quality of
life in the psychological training based on the TRA group
was 19.25 units higher than that of the control group.

To investigate another adjective of this study in rela-
tion to the effect of the physical health training group
(intervention-1) and the psychological training based
on TRA group (intervention-2) on each other, accord-
ing to Table 4 and using the independent t-test, it was
determined that the mean HbA1C in these two groups
did not have any significant difference. On the other

hand, according to the significance value of Levene’s test
in FBS, including the significance value of 0.594 under
the assumption of equality of variances, the significance
value for the t-test statistic was equal to 0.04. There was
a significant difference in FBS between the two groups,
and the group of psychological training based on the
TRA had a greater effect of 17.62 units more than physi-
cal health training in reducing FBS. Based on the signifi-
cance value of Levene’s test to check the assumption of
equality of variances in the quality-of-life scale with a sig-
nificance value of 0.8, the significance value for the t-test
statistic was less than 0.001. This indicates the existence
of a significant difference between intervention 1 and 2
groups in such a way that the average of the psychologi-
cal training based on the TRA group had an effect on the
quality-of-life score of 10.74 units more than the physical
health training group.

Discussion

This study was conducted to determine the effectiveness
of training related to physical health issues and psycho-
logical training of the TRA model by SMS, as well as
comparing the effect of these two trainings on the qual-
ity of life of people with type 2 diabetes referred to the
diabetes center of Imam Khomeini Hospital in Tehran. In
this study, potential confounding factors such as docu-
mented cognitive disorders, uncontrolled high blood
pressure (=180/110 mmHg), sensory disorders (such
as hearing impairment and visual impairment), medical
problems related to acute or chronic diabetes complica-
tions, major difficulties in the patient’s activities of daily
living, and simultaneous suffering from another underly-
ing disease were minimized. Randomly selected research
samples were included in the study.

In this regard, outcomes such as FBS and HbA1C were
evaluated, which indicated the clinical effects of appro-
priate training. The overall study of the effects of training
before and after the intervention showed that the effects
of training on FBS, HbA1C, and also the quality of life of
people with diabetes are significant. That is, in general,
training interventions have been able to reduce FBS and
HbAIC in patients and improve their quality of life. In
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this context, researchers have found that increasing the
level of awareness of patients with diabetes through edu-
cation related to proper and adequate diet, timely and
appropriate use of prescription drugs, appropriate physi-
cal activities, compliance with personal hygiene, reducing
stress levels, controlling anger, and accepting responsibil-
ity in power limit can improve general health, increase
quality of life, reduce FBS, and ultimately reduce treat-
ment costs of diabetic patients [41, 42].

In line with the explanation of one of the objectives
of the present study, which is to investigate the effect of
physical health training on the quality of life of patients
with diabetes, the findings showed that the patients who
received physical health training via SMS in the interven-
tion group had a significant increase in the average qual-
ity of life score compared to those in the control group.
However, no significant difference was observed in their
FBS and HbAI1C. In this regard, Peimani et al. (2016)
trained 150 patients with diabetes through mobile phone
messages. These messages were prepared and sent to
patients in four main areas related to diet plan, physical
activities and exercise, FBS control with a glucometer,
and correct use of prescription drugs. The findings of this
research showed that sending educational messages reg-
ularly and at a certain time can control blood sugar and
improve self-care and life satisfaction in patients. How-
ever, as in the present study, no significant change was
observed in the amount of their HbA1C [20]. Karamooz
et al. (2022) also implemented their training protocol in
a study using new educational models, based on the level
of knowledge of people, on 30 patients with diabetes for
12 weeks. In this study, people with different levels of
literacy received understandable concepts in the field of
diabetes in a group with the help of educational media.
Finally, compared to the control group, patients in the
intervention group reported a significant increase in their
quality of life, which is consistent with the present study.
However, HbA1C in the intervention group of this study
showed a significant decrease compared to the control
group [43], which is not consistent with the findings of
the present study. The reason for this could be the longer
duration of the training provided and the greater diver-
sity of the training methods conducted in that research
compared to the present study.

In a study conducted by Hanauer et al. (2009) to inves-
tigate the effect of an automatic reminder system through
email and mobile phone text messages on the manage-
ment of diabetes in 40 teenagers and young adults with
diabetes, they found that the users of the mobile phone
group, compared to the mail electronics group, had a
better performance in managing their diabetes. The find-
ings of this research showed that the use of mobile phone
text messages can be significantly effective in monitoring
and controlling the blood sugar of the studied population
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[23]. Arora et al. (2012) also conducted a prospective trial
to evaluate a mobile intervention program using mobile
text messages for low-income patients in the emergency
department of diabetes (TEXT-MED). The participants
in this study received daily text messages for 3 weeks
in educational/motivational areas, drug reminders,
healthy life challenges, and proper use of simple diabe-
tes management tools. The results showed that after the
intervention, the patients had more adherence to taking
medicines on time, following a proper diet and improv-
ing self-efficacy with the diabetes empowerment scale
[44]. Since the motto of the World Health Organization is
to provide full healthcare to all patients, especially people
with chronic diseases [45], considering the penetration of
electronic communication in most countries, it is possi-
ble to create a suitable communication channel between
patients and healthcare providers. The use of electronic
technologies such as mobile phone text messages, by
eliminating time and place limitations with quick access,
is a cost-effective method in the education and manage-
ment of chronic diseases such as diabetes, and it has
led to conducting studies on the use of this service to
improve the quality of care in patients with diabetes [46].

In order to investigate another objective of this study
regarding the effect of psychological training based on the
TRA model on the quality of life of people with diabetes,
the results showed that the patients who received psy-
chological training based on the TRA in the form of text
messages in intervention 2 had a significant difference
in the amount of FBS and average score of quality of life
compared to the control group. This means that patients
in this group had a lower average FBS and a higher qual-
ity of life score after the intervention. On the other hand,
no significant difference was observed in their HbA1C
compared to the control group. In line with the pres-
ent study, Mohammadi et al. (2022) studied the effect of
positive psychological training on the quality of life of 30
patients with diabetes. The participants in this research
received psychological training in the main areas of posi-
tive thinking, empowerment based on capacity, avoiding
stress, optimism, life expectancy, and responsibility. The
results of this study showed that this training had a sig-
nificant effect on the components of quality of life such
as physical health, mental health, the health of social rela-
tions, and environmental health in patients with diabetes
[47]. In this regard, Ghafarzadeh Almasi et al. (2021) also
conducted a study with the aim of determining the effec-
tiveness of stress management psychology training and
treatment based on acceptance and commitment to FBS
control and quality of life of patients with diabetes. The
participants in the research received educational content
related to the determination of stressful factors, the need
to deal with these factors, healthy lifestyle, anger control,
and relaxation training. The results showed that, like the
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present study, the psychological interventions performed
in the research had a significant effect on the quality of
life and the FBS of the patients [48].

Jeihooni et al. (2020) also evaluated the effects of a
training program based on the TRA on 100 women
with diabetes. The results of this research showed that
this educational intervention had a significant effect on
improving self-care behaviors, quality of life, and FBS
levels of patients [49]. In this regard, St Quinton (2022)
conducted a study to investigate the effect of using psy-
chological training provided based on the TRA on the
self-care behaviors of patients with diabetes. The results
of this research showed that appropriate physical activ-
ity, willingness to follow a healthy and sufficient diet, and
regular control of FBS are significantly related to instru-
mental attitude, command norms, and patients’ capac-
ity. Along with the present study, it was determined that
psychological training of patients with diabetes based on
the TRA can be effective in the proper control of FBS and
their level of satisfaction with life [38]. Kusnanto et al.
(2017) also evaluated the effects of the TRA on the vari-
ables of adherence to diet, adherence to physical activity,
and blood glucose level. The results of this study showed
that the implementation of the TRA can effectively and
significantly improve adherence to diet and physical
activity in patients with diabetes. In line with the present
study, a significant decrease in average FBS was observed
in the intervention group compared to the control group.
Researchers believed that applying the TRA can change
individual attitudes toward behaviors that include beliefs
about certain behaviors, evaluation of behavior results,
subjective norms, normative beliefs, and compliance
motivation [37].

In line with explaining the purpose of comparing the
effect of physical health training and psychological train-
ing based on the TRA in this study, the results showed
that psychological training based on the TRA model
is much more effective than physical health training in
improving the quality of life and reducing FBS in patients
with diabetes. This means that in this study, the people
who received psychological training messages based on
the TRA model had a higher quality of life and a lower
FBS than the people who received physical health train-
ing; however, the average HbA1C in the two groups was
not significantly different. Since there has been no study
comparing the effect of general training on physical
health and psychological training in people with diabetes,
this finding cannot be compared with the results of other
studies. The conducted research in the field of the effects
of training related to personal health in patients with
diabetes has shown that although increasing the level of
physical awareness of people about diabetes and its treat-
ment methods is necessary, it does not seem to be suf-
ficient [44, 46, 47]. In this regard, the study of Didarloo et
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al. (2012) shows that it is important to provide adequate
information to patients in order to improve the perfor-
mance of self-management and improve the quality of
life of patients with diabetes. However, individual beliefs
and other psychosocial factors should be considered
in the treatment of this disease [50]. Among the many
researches that have been conducted in recent years
regarding the etiology, course, prognosis, and treatment
of diabetes, psychological factors have been given more
attention [51]. In addition, more than 20-40% of patients
with diabetes experience psychological problems, which
include worries caused by the disease (such as fear of
the symptoms of the disease) to more general symp-
toms such as worry, stress, anxiety, and depression [52].
Therefore, psychological training can be useful as a desir-
able solution in controlling the disease and reducing the
physical, mental, and social complications of this disease
[53]. The effectiveness of theory-based interventions, due
to the provision of appropriate tools to change patients’
behavior, is often said to be more appropriate than non-
theoretical interventions [31]; in the present study, psy-
chological training based on the TRA and its comparison
with physical health training of patients with diabetes
were discussed.

The results of a meta-analytic study by Hagger et al.
(2018) in the context of the TRA approach applied to the
health behavior of individuals showed that the premise
of this theory is that people make a rational choice when
deciding whether to engage in a behavior. According to
these researchers, the most important factor determin-
ing the patient’s behavior is their “behavioral intention,’
which is determined by “the person’s attitude toward
the behavior” and “the influence of abstract norms”
that are significant in the person’s life [54]. The purpose
of the psychological training presented in the present
study based on the TRA was accepting responsibility
to the possible extent, anger control, boldness in doing
things, stress level reduction by changing the way of
thinking, not comparing oneself with others, higher life
expectancy, and improving individual self-confidence in
patients. If patients feel that a behavior leads to positive
consequences for their health, they will adopt and main-
tain that behavior. The findings from the present study
showed that this training model is more effective than
simply raising awareness about physical health issues. In
their study, Kueh et al. (2017) explained that increasing
knowledge and awareness among patients with diabetes,
as well as modifying their lifestyle, thinking patterns, and
behavior, enhances their efficiency, improves their liv-
ing conditions, and helps them control many complica-
tions of diabetes. These researchers believe that teaching
patients with diabetes how to control blood sugar, diabe-
tes complications, exercise, diet, and practical training in
related skills alone is not enough. However, together with
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adjusting lifestyle, reducing anxiety, changing thinking,
reducing the amount of stress, and increasing indepen-
dence, it can increase satisfaction with living conditions,
improve their quality of life [55].

Conclusion

The results of the present study showed that training
interventions based on physical health and promoting
mental health using mobile phone text messages were
effective in improving the quality of life of patients with
diabetes. Additionally, the findings indicate that the
effectiveness of psychological training messages based on
the TRA model was higher than that of physical health
training in improving the quality of life and reducing FBS
in patients with diabetes. The results show that if the
patients learn, in addition to observing the points related
to physical health such as proper diet, regular physical
activity, and blood sugar control, they can improve their
mental health with a rational attitude toward the disease,
changing the mental norm and abstract behaviors such
as changing the way of thinking, daring, hoping for the
future, and individual self-confidence. In other words,
psychological intervention based on the TRA is more
practical to improve the health-oriented living condi-
tions of patients and the stability of the obtained results.
Therefore, it is suggested that policy makers and health
managers base future plans on physical health promotion
training along with TRA model mental health training for
the development of education in patients with diabetes.
This will enable them to play an effective role in improv-
ing patients’ satisfaction with life by changing individual
attitudes towards beliefs related to patient behavior and
mental norms. Specialists and healthcare workers can
also act to improve the characteristics related to personal
health, especially those of reducing FBS and increas-
ing the quality of life of patients with diabetes by using
low-cost, accessible, and useful trainings such as mobile
phone text messages, especially with psychological con-
tent based on the TRA. By optimizing the content of text
messages used in this research, researchers can use them
for message-based interventions in conducting other
studies and evaluate their potential long-term effects in
future studies.

Limitations

The current research can point out the limitations and
obstacles, such as the research community being limited
to those who refer to Imam Hospital in Tehran, which
makes it difficult to generalize the results to other com-
munities. In this study, a one-month short training inter-
vention was used with a one-month opportunity for its
effectiveness (due to the willingness of the participants).
Future studies can cover a wider range of society, such
as multiple medical centers and more cities, so that the
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results can be generalized more reliably and the long-
term effects of the intervention can also be examined.
Due to the need to explain the research process to the
participants, it was not possible to blind the research
samples and researchers. To minimize the risk of bias,
sampling was done randomly and none of the partici-
pants knew which group they were in. All participants
were asked to complete the questionnaire honestly. The
researchers collected and analyzed the data in all stages
of the research in accordance with research ethics. It was
also possible for patients to receive training other than
the interventions performed in this study through other
media (social networks, television, etc.), which could
affect the results of this research; of course, they were
asked to consciously avoid doing it during the study. Due
to the Coronavirus pandemic and the increase in issues
related to personal, social, economic, and health limita-
tions, the possibility of the influence of environmen-
tal factors on the variables measured in this study was
another limitation that could have better explained the
validity of the results. Researchers in post-Corona, repeat
it with more subjects.
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